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DETAILED ACTION 



Claim Objections 

Claims 4, 10 and 15 are objected to because of the following informalities: 
Claim 10, line 14 recites, "closing and filing airways". The Examiner believes the 

recitation of "filing" is a typographical error. Appropriate correction is required. 

Claims 4 and 15 contain spelling errors reciting "kernal" instead of the conventional 

spelling "kernel." 



Specification 

The disclosure is objected to because of the following informalities: 

Paragraph 6, line 9 recites "closing and filing airways." The Examiner believes the 
recitation of "filing" is a typographical error. 

The specification utilizes the spelling "kernal" throughout. Examiner suggests amending 
to the conventional spelling "kernel." 

Appropriate correction is required. 



Claim Rejections - 35 USC § 112 

* 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 
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Claims 4 and 7 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claims 4 and 7 recite the limitation "said computing" in lines 1-2. There is insufficient 
antecedent basis for this limitation in the claim. There is no explicit recitation of a computing 
step in claim 4, claim 7 or in claim 1 from which claims 4 and 7 depend. With regard to claim 4 
is unclear where in the method (in relation to the other steps) the smoothing filtering is 
performed and if any of the operations described in claim 1 are performed using the filtered 
multi-dimensional dataset. 



Claim Rejections - 35 USC §101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

♦ 

The USPTO "Interim Guidelines for Examination of Patent Applications for Patent Subject 
Matter Eligibility" (Official Gazette notice of 22 November 2005), Annex IV, reads as 
follows: 

Claims that recite nothing but the physical characteristics of a form of energy, such as a frequency, voltage, or 
the strength of a magnetic field, define energy or magnetism, per se, and as such are nonstatutory natural 
phenomena. O'Reilly, 56 U.S. (15 How.) at 1 12-14. Moreover, it does not appear that a claim reciting a signal 
encoded with functional descriptive material falls within any of the categories of patentable subject matter set 
forth in Sec. 101. 

... a signal does not fall within one of the four statutory classes of Sec. 101 . 

... signal claims are ineligible for patent protection because they do not fall within any of the four 
statutory classes of Sec. 101. 

Claim 20 is rejected under 35 U.S.C. 101 because the claimed invention is directed to 



non-statutory subject matter as follows. Claim 20 defines a computer data signal with 
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descriptive material. While "functional descriptive material" may be claimed as a statutory 

* 

product (i.e., a "manufacture") when embodied on a tangible computer readable medium, a data 
signal embodying that same functional descriptive material is neither a process nor a product 
(i.e., a tangible "thing") and therefore does not fall within one of the four statutory classes of § 
101 . Rather, "signal" is a form of energy, in the absence of any physical structure or tangible 
material. 



The USPTO "Interim Guidelines for Examination of Patent Applications for Patent Subject 
Matter Eligibility" (Official Gazette notice of 22 November 2005), Annex IV, reads as 
follows: 

Descriptive material can be characterized as either "functional descriptive material" or "nonfunctional descriptive 
material." In this context, "functional descriptive material" consists of data structures and computer programs 
which impart functionality when employed as a computer component. (The definition of "data structure" is "a 
physical or logical relationship among data elements, designed to support specific data manipulation functions." 
The New IEEE Standard Dictionary of Electrical and Electronics Terms 308 (5th ed. 1993).) "Nonfunctional 
descriptive material" includes but is not limited to music, literary works and a compilation or mere arrangement 
of data. 

When functional descriptive material is recorded on some computer-readable medium it becomes structurally and 
functionally interrelated to the medium and will be statutory in most cases since use of technology permits the 
function of the descriptive material to be realized. Compare In re Lowry, 32 F.3d 1579, 1583-84, 32 USPQ2d 
1031, 1035 (Fed. Cir. 1994) (claim to data structure stored on a computer readable medium that increases 
computer efficiency held statutory) and Warmerdam, 33 F.3d at 1360-61, 31 USPQ2d at 1759 (claim to 
computer having a specific data structure stored in memory held statutory product-by-process claim) with 
Warmerdam, 33 F.3d at 1361, 31 USPQ2d at 1760 (claim to a data structure per se held nonstatutory). 

In contrast, a claimed computer-readable medium encoded with a computer program is a computer element 
which defines structural and functional interrelationships between the computer program and the rest of the 
computer which permit the computer program's functionality to be realized, and is thus statutory. See Lowry, 32 
F.3d at 1583-84, 32 USPQ2d at 1035. 



Claim 21 is rejected under 35 U.S.C. 101 because the claimed invention is directed to 

■ ■ ■ 

non-statutory subject matter as follows. Claim 21 defines a computer program code embodying 
functional descriptive material. However, the claim does not define a computer-readable 
medium or memory and is thus non-statutory for that reason (i.e., "When functional descriptive 



material is recorded on some computer-readable medium it becomes structurally and functionally 
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interrelated to the medium and will be statutory in most cases since use of technology permits the 
function of the descriptive material to be realized" - Guidelines Annex IV). That is, the scope of 
the presently claimed "computer program code embodied in a computer-readable form" can 
range from paper on which the program is written to a signal or carrier wave which, according to 
the Interim Guidelines, is non-statutory subject matter. The examiner suggests amending the 
claim to embody the program on "computer-readable medium" or equivalent in order to make 
the claim statutory. Any amendment to the claim should be commensurate with its 
corresponding disclosure. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-8, 11,12 and 14-21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US 6,937,776 to Li et al. (hereafter referred to as "Li") in view of "Discrete Derivative 
Approximations with Scale-Space Properties: A Basis for Low-Level Feature Extraction" by 
Lindeberg. 

Regarding claim 1 , Li discloses a method for processing of a multi-dimensional dataset 
corresponding to an imaging volume (col. 4, lines 59-67), the method comprising: 
accessing the multi-dimensional dataset (col. 19, lines 29-40); 
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generating a plurality of differential operators for the multi-dimensional dataset using an 
approximation of an analytic function (col. 7, line 1 1 - col. 10, line 37, Li teaches generating the 
second order derivatives of the images and approximations to the second order derivatives and 
constructing a Hessian matrix); and 

forming a plurality of geometric responses based on a plurality of differential operators 
resultant from said generating (col. 6, line 10 - col. 7, line 32, Li teaches geometric filters based 
on the second order derivatives.). 

Li discloses generating a plurality of differential operators for the multi-dimensional 
dataset using an approximation of an analytic function (col. 10, line 6-37) but does not explicitly 
disclose using a discrete approximation of an analytic function. However, Lindeberg clearly 
teaches using the discrete approximations of an analytic function (discrete derivative 
approximations) to determine the second order derivatives for use in a feature detector (Abstract; 

* 

page 19, Section 6.1.3, second paragraph; page 16, Figure 3). 

The teachings of Li and Lindeberg are combinable because they are both concerned with 
using filters derived from second order derivatives for feature extraction. It would have been 
obvious to one of ordinary skill in the art that the method taught by Li could be modified so the 
generating of a plurality of differential operators for the multi-dimensional dataset uses a discrete 
approximation of an analytic function as taught by Lindeberg because the discrete 
approximations can be computed directly from smoothed image values at different scales without 
the need for repeating the smoothing operation, thus reducing the computation requirements 
making it more efficient (Lindeberg, page 2, lines 32-41 (last full paragraph); page 12, section 
4.1). 
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Regarding claim 2, Lindeberg further discloses scale-space processing the multi- 
dimensional dataset with multi-resolution sampling (page 25, section 7.1). 

Regarding claim 3, Li further discloses iterating said generating and forming over several 
scales to determine said plurality of responses for each scale; and determining said plurality of 
geometric responses based on said iterating (Fig. 11; col. 11, lines 29-60). 

Regarding claim 4, Li further discloses said computing further includes: filtering the 
multi-dimensional dataset with a smoothing kernal based on an analytic function; said smoothing 
kernal generating a filtered multi-dimensional dataset (Fig. 1 1, S3; col. 10, line 46 - col. 11, line 
60). 

* 

Regarding claim 5, Li further discloses said analytic function is a Gaussian (Fig. 1 1, S3; 
col. 10, line 46 - col. 11, line 60). 

Regarding claim 6, Li further discloses said plurality of differential operators correspond 
to an n-th derivative of said analytic function, where n is greater than or equal to one (col. 7, line 
1 1 - col. 11, line 60, Li teaches second derivatives.) 

Regarding claim 7, the combination of Li and Lindeberg further discloses said computing 
comprises: identifying a plurality of discrete derivative approximations that when convolved 
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with said analytic function, approximates an analytical derivative of said analytic function. 
Lindeberg teaches identifying a plurality discrete approximations and Li teaches identifying 
approximations that when convolved with said analytic function, approximate an analytic 
derivative of said analytic function (see arguments and citations presented above for claim 1 and 
additionally Li, col. 10, line 38 - col. 11, line 7). 

Li and Lindeberg are silent with regard to optimizing said discrete derivative 
approximations in a least squares sense to reduce an error between said plurality of discrete 
derivative approximations and said analytical derivative of said analytic function. The Examiner 
takes Official Notice that optimization in a least squares sense if well known in the art and it 
would have been obvious to one of ordinary skill in the art to optimize the discrete derivative 
approximations in a least squares sense to reduce an error between the discrete derivative 
approximations and the analytical derivative of the analytic function because optimization using 
least squares techniques is exceedingly well known for quantifying and reducing differences 
(error) between two functions. 

Regarding claim 8, Li further discloses isolating a selected region of interest from the 
multi-dimensional dataset; said selected region of interest comprising a subset of the imaging 
volume (col. 12, lines 12-55). 

Regarding claim 1 1 , Lindeberg further discloses generating a downsampled 
multidimensional dataset based on said multi-resolution sampling (page 25, Section 7.1). 
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Regarding claim 12, Li further discloses isolating a selected region of interest from at 
least one of said multi-dimensional dataset and said downsampled multi-dimensional dataset, 
said selected region of interest comprising a subset of the imaging volume (col. 12, lines 12-55, 
Examiner notes the use of alternative language. Li teaches isolating a selected region of interest 
from the multi-dimensional dataset.). 

* 

Regarding claim 14, neither Li nor Lindeberg explicitly disclose said processing of a 
multi-dimensional dataset is executed in less than one minute, however one of ordinary skill in 
the art at the time the invention was made would have found it obvious that the processing taught 
by the combination of Li and Lindeberg, as presented above in the rejection of claim 1, is 
capable of being performed in less than one minute. If the presently claimed processing method 
is capable of being performed in less than one minute, because the combination of Li and 
Lindeberg disclose the same steps, then the processing method taught by the combination of Li 
and Lindeberg would also be performed in less than one minute when performed by an 
equivalent processing apparatus/computer. 

Regarding claim 15, Li discloses a method for processing of a multi-dimensional dataset 
corresponding to an imaging volume (col. 4, lines 59-67). 

Li does not disclose processing the multidimensional dataset with multi-resolution 
sampling to establish a downsampled multidimensional dataset, however Lindeberg discloses 
multi-resolution sampling to establish a downsampled multidimensional dataset (page 25, section 
7.1). One of ordinary skill in the art at the time the invention was made would have been 
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motivated to modify the method taught by Li to include multiresolution sampling to establish a 
downsampled multidimensional dataset as taught by Lindeberg in order to improve 
computational efficiency (Lindeberg, page 25, section 7.1, first paragraph). 

Li further discloses identifying a region of interest from the multi-dimensional dataset; 
said region of interest comprising a subset of the imaging volume (col. 12, lines 12-55). 

In view of the modification to the method of Li to include sampling the multi-resolution 
sampling as taught by Lindeberg is would have further been obvious to one of ordinary skill in 
the art to process said downsampled multidimensional dataset based on said region of interest 
and establishing a multi-dimensional datasubset in view of Li's teaching of establishing a 
datasubset based on a region of interest (col. 12, lines 12-55). 

Li further discloses filtering the a multi-dimensional datasubset with a smoothing kernel 
based on an analytic function; said smoothing kernal generating a filtered multi-dimensional 
datasubset (Fig. 1 1, S3; col. 10, line 46 - col. 11, line 60). 

Li also discloses generating a plurality of differential operators for the multi-dimensional 
datasubset using an approximation of an analytic function (col. 10, line 6-37) but does not 

i 

explicitly disclose using a discrete approximation of an analytic function. However, Lindeberg 
clearly teaches using the discrete approximations of an analytic function (discrete derivative 
approximations) to determine the second order derivatives for use in a feature detector (Abstract; 
page 19, Section 6.1.3, second paragraph; page 16, Figure 3). It would have been obvious to one 
of ordinary skill in the art that the method taught by Li could be modified so the generating of a 
plurality of differential operators for the multi-dimensional dataset uses a discrete approximation 
of an analytic function as taught by Lindeberg because the discrete approximations can be 
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computed directly from smoothed image values at different scales without the need for repeating 
the smoothing operation, thus reducing the computation requirements making it more efficient 
(Lindeberg, page 2, lines 32-41 (last full paragraph); page 12, section 4.1). 

Li further discloses forming a plurality of geometric responses based on a plurality of 
differential operators resultant from said generating (col. 6, line 10 - col. 7, line 32). 

, Regarding claim 1 6, Li discloses a method for processing of a multi-dimensional dataset 
(col. 4, lines 59-67). Li does not disclose processing the multi-dimensional dataset in a multi- 
resolution framework. However, Lindeberg discloses multi-resolution sampling of a 
multidimensional dataset (page 25, section 7.1). One of ordinary skill in the art at the time the 
invention was made would have been motivated to modify the method taught by Li to include 
multiresolution process the multi-dimensional dataset in a multi-resolution framework as taught 
by Lindeberg in order to improve computational efficiency (Lindeberg, page 25, section 7.1, first 
paragraph). 

Li further discloses isolating a selected region of interest from said multidimensional 
dataset and establishing a multidimensional datasubset, said selected region of interest 
comprising a subset of the imaging volume (col. 12, lines 12-55); 

convolving said multidimensional datasubset with an analytic function to obtain a first 
convolution product (Fig. 1 1; col. 10, line 46 - col. 11, line 60); and 

determining a plurality of derivative approximations to an analytic function (col. 10, line 

6-37). 
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Li does not explicitly disclose determining a plurality of discrete derivative 
approximations to an analytic function. However, Lindeberg clearly teaches using the discrete 
approximations of an analytic function (discrete derivative approximations) to determine the 
second order derivatives for use in a feature detector (Abstract; page 19, Section 6.1.3, second 
paragraph; page 16, Figure 3). It would have been obvious to one of ordinary skill in the art that 
the method taught by Li could be modified to include determining a plurality of discrete 
derivative approximations to an analytic function as taught by Lindeberg because the discrete 
approximations can be computed directly from smoothed image values at different scales without 
the need for repeating the smoothing operation, thus reducing the computation requirements 
making it more efficient (Lindeberg, page 2, lines 32-41 (last full paragraph); page 12, section 
4.1). 

Li and Lindeberg are silent with regard to optimizing said discrete derivative 

approximations in a least squares sense to reduce an error between said plurality of discrete 

* 

derivative approximations and said analytical derivative of said analytic function. The Examiner 
takes Official Notice that optimization in a least squares sense if well known in the art and it 
would have been obvious to one of ordinary skill in the art to optimize the discrete derivative 
approximations in a least squares sense to reduce an error between the discrete derivative 
approximations and the analytical derivative of the analytic function because optimization using 
least squares techniques is exceedingly well known for quantifying and reducing differences 
(error) between two functions. 

The combination of Li and Lindeberg further discloses convolving said first convolution 
product with the plurality of discrete approximations of partial derivatives of an analytic function 
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to create a plurality of second convolution products (Li 5 Fig. 11; col. 10, line 46 - col. 11, line 
60); 

forming a plurality of Hessian matrices from said plurality of second convolution 
products (Li, Fig. 11; col. 11, line 44 - col. 12, line 1 1); 

determining a plurality of eigenvalue decompositions for said plurality of said Hessian 
matrices (col. 9, line 63 - col. 10, line 5); and 

combining eigenvalues resultant from said decompositions to represent spherical and 
cylindrical responses to elements of said multidimensional datasubset (Li, col. 6, line 10 - col. 9, 
line 62). 

Regarding claim 1 7, Li further discloses a system for processing of a multi-dimensional 
dataset corresponding to an imaging volume (col. 4, lines 59-67; col. 18, lines 37-44), the system 
comprising: 

a means for accessing the multi-dimensional dataset (col. 18, lines 37-44; col. 19, lines 

29-40); 

a means for generating a plurality of differential operators for the multi-dimensional 
dataset using an approximation of an analytic function (col. 18, lines 37-44; col. 7, line 1 1 - col. 
10, line 37); and 

a means for forming a plurality of geometric responses based on a plurality of differential 
operators resultant from said generating (col. 18, lines 37-44; col. 6, line 10 - col. 7, line 32). 

Li discloses generating a plurality of differential operators for the multi-dimensional 
dataset using approximations of an analytic function (col. 10, line 6-37) but does not explicitly 
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disclose using a discrete approximation of an analytic function. However, Lindeberg clearly 
teaches using the discrete approximations of an analytic function (discrete derivative 
approximations) to determine the second order derivatives for use in a feature detector (Abstract; 
page 19, Section 6.1.3, second paragraph; page 16, Figure 3). 

The teachings of Li and Lindeberg are combinable because they are both concerned with 
using filters derived from second order derivatives for feature extraction. It would have been 
obvious to one of ordinary skill in the art that the system taught by Li could be modified so the 
generating of a plurality of differential operators for the multi-dimensional dataset uses a discrete 
approximation of an analytic function as taught by Lindeberg because the discrete 
approximations can be computed directly from smoothed image values at different scales without 
the need for repeating the smoothing operation, thus reducing the computation requirements 
making it more efficient (Lindeberg, page 2, lines 32-41 (last full paragraph); page 12, section 
4.1). 

Regarding claim 18, Li discloses a system for processing of a multi-dimensional dataset 
corresponding to an imaging volume (col. 4, lines 59-67), the system comprising: 
an imaging system comprising; 

a radiation source configured to generate a radiation beam incident upon an object, 

a radiation detector, said radiation detector configured to receive an attenuated radiation 

beam responsive to said radiation beam incident upon said object and produce an electrical signal 

responsive to an intensity of attenuated radiation beam, and 

wherein said radiation source and said radiation detector disposed about an object cavity. 



c 
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Li discloses the multi-dimensional dataset can be obtained from a X-ray CT apparatus 
(col. 19, lines 29-31; col. 12, lines 12-34). The above limitations are inherent to a conventional 
X-ray CT apparatus being used to image an object. 

Li further discloses a processing device in operable communication with said radiation 
detector configured to execute a method for processing of a multi-dimensional dataset 
corresponding to an imaging volume (col. 18, lines 37-44; col. 19, lines 29-40), the method 
comprising; 

accessing the multi-dimensional dataset (col. 19, lines 29-40), 

generating a plurality of differential operators for the multi-dimensional dataset using an 
approximation of an analytic function (col. 7, line 1 1 - col. 10, line 37, and 

forming a plurality of geometric responses based on a plurality of differential operators 
resultant from said generating (col. 6, line 10 - col. 7, line 32). 

Li discloses generating a plurality of differential operators for the multi-dimensional 
dataset using an approximation of an analytic function (col. 10, line 6-37) but does not explicitly 
disclose using a discrete approximation of an analytic function. However, Lindeberg clearly 
teaches using the discrete approximations of an analytic function (discrete derivative 
approximations) to determine the second order derivatives for use in a feature detector (Abstract; 
page 19, Section 6.1.3, second paragraph; page 16, Figure 3). 

The teachings of Li and Lindeberg are combinable because they are both concerned with 

* 

using filters derived from second order derivatives for feature extraction. It would have been 
obvious to one of ordinary skill in the art that the method taught by Li could be modified so the 
generating of a plurality of differential operators for the multi-dimensional dataset uses a discrete 
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approximation of an analytic function as taught by Lindeberg because the discrete 
approximations can be computed directly from smoothed image values at different scales without 
the need for repeating the smoothing operation, thus reducing the computation requirements 
making it more efficient (Lindeberg, page 2, lines 32-41 (last full paragraph); page 12, section 
4.1). 

■ 

Regarding claim 19, Li discloses a computer data storage device, said computer data 
storage device including computer readable program code, the computer readable program code 
comprising a method for processing of a multi-dimensional dataset corresponding to an imaging 
volume (col. 18, line 45 - col. 19, line 20). Regarding the method, arguments analogous to those 
presented above for claim 1 are applicable to claim 19. 

Regarding claim 20, Li discloses a computer data signal, said data signal comprising code 

■ 

configured to cause a processing device to implement a method for processing of a multi- 
dimensional dataset corresponding to an imaging volume (col. 18, line 45 - col. 19, line 20, data 
signals are inherent to a functioning conventional computer.). Regarding the method, arguments 

i 

analogous to those presented above for claim 1 are applicable to claim 20. 

Regarding claim 21, Li discloses a computer program code embodied in a computer 
readable form configured to cause a computer to implement a method for processing of a multi- 
dimensional dataset corresponding to an imaging volume (col. 18, line 45 - col. 19, line 20). 
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Regarding the method, arguments analogous to those presented above for claim 1 are applicable 
to claim 2 1 . 



Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Li and Lindeberg as applied to claim 8 above, and further in view of "Automatic 
Lung Segmentation for Accurate Quantitation of Volumetric X-Ray CT Images" by Hu et al. 
(hereafter "Hu"). 

Regarding claim 9, Li further discloses said isolating a selected region of interest includes 
image threshold filtering configured to eliminate selected portions of the imaging volume (col. 
12, lines 12-55) but is silent with regard to a morphology process. However, Hu teaches a lung 
segmentation method including morphological processes (page 493-494, Section C). 

The teachings of Li and Hu are combinable because they are both concerned with 
segmenting lung regions from CT images. It would have been obvious to one of ordinary skill in 
the art at the time the invention was made for the isolating of the region of interest taught by Li 
to include morphological processing as taught by Hu so the automatic isolation/segmentation 
more closely mimics segmentation performed manually (page 493, Section C, second 
paragraph). 

Regarding claim 1 0, Li further discloses said isolating a selected region of interest further 
includes isolating lung tissue for a pair of lungs comprising filtering with a threshold algorithm 
(col. 12, lines 12-55) but does not explicitly disclose the steps recited in claim 10. 
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Hu discloses: 

filtering with a high threshold algorithm to isolate solid tissue and bone (page 491, 
Section. A. 1); 

filling holes with a three-dimensional hole-filling algorithm to fill a portion of remain 
contained inside said solids (page 491, Section A.2); 

filtering with a low threshold algorithm to isolate parenchyma of a pair of lungs from the 
solid tissue and bone (page 491, Section A.l); 

splitting and isolating said pair of lungs with a morphology erosion algorithm (page 491- 
493, Section B; 

closing and filing airways and vascular structures entering said pair of lungs with a 
morphology closure algorithm (page 493, Section C.l); and 

filling remaining holes with a three-dimensional hole-filling algorithm to yield another 
multidimensional dataset corresponding to the selected region of interest (page 494, Sections 4 
and 5; Fig. 3). 

The teachings of Li and Hu are combinable because they are both concerned with 
segmenting lung regions from CT images. It would have been obvious to one of ordinary skill in 
the art at the time the invention was made for the isolating of the region of interest taught by Li 
to include steps recited claim 1 0 as taught by Hu so the automatic isolation/segmentation more 
closely mimics segmentation performed manually (page 493, Section C, second paragraph). 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over the combination 
of Li and Lindeberg as applied to claim 1 1 above, and further in view of "Automatic Lung 
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Segmentation for Accurate Quantitation of Volumetric X-Ray CT Images" by Hu et al. (hereafter 
"Hu"). 

Regarding claim 13, Li further discloses said isolating a selected region of interest 
includes image threshold filtering configured to eliminate selected portions of the imaging 
volume (col. 12, lines 12-55) but is silent with regard to a morphology process. However, Hu 
teaches a lung segmentation method including morphological processes (page 493-494, Section 
C). 

The teachings of Li and Hu are combinable because they are both concerned with 
segmenting lung regions from CT images. It would have been obvious to one of ordinary skill in 
the art at the time the invention was made for the isolating of the region of interest taught by Li 
to include morphological processing as taught by Hu so the automatic isolation/segmentation 
more closely mimics segmentation performed manually (page 493, Section C, second 
paragraph). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

US 6728334 Bl to Zhao 

US 5881124 A to Giger et al. 

US 20040252870 Al to Reeves et al. 

US 20030223627 Al to Yoshida et al. 
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US 20050196024 Al to Kuhnigk 
US 20030099385 Al to Zeng et al. 
US 6363163 Bl toXuet al. 
US 20020164061 Al to Paik et al. 
US 20020191827 Al to Armato et al. 
US 20020009215 Al to Armato et al. 
US 20020006216 Al to Armato et al. 
US 5638458 A to Giger et al. 
US 6175755 Bl to Hogg etal. 
US 6775399 Bl to Jiang 

"Weighted Least Squares Method for the Approximation of Directional Derivatives" by 
Tico et al. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anthony Mackowey whose telephone number is (571) 272-7425. 
The examiner can normally be reached on M-F 9:00-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

* 

supervisor, Bella Matthew can be reached on (571) 272-7778. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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